[Isolation, purification and characterization of regulatory properties of adenylate cyclase from rabbit heart].
Rabbit heart membranes possessing the adenylate cyclase activity were isolated and purified by extraction with high ionic strength solutions and centrifugation in the sucrose density gradient. It was shown that the membranes are characterized by a high percentage of cholesterol (molar ratio cholesterol/phospholipids is 0.24) and an increased activity of Na, K-ATPase, which suggests the localization of adenylate cyclase in the sarcolemma. During centrifugation in the sucrose density gradient the activities of andenylate cyclase and Na,K-ATPase are not separated. Treatment of heart sarcolemma with a 0.3% solution of lubrol WX results in 10--20% solubilization of adenylate cyclase. Purification of the enzyme in the membrane fraction is accompanied by a decrease in the activity of phosphodiesterase; however, about 2% of the heart diesterase total activity cannot be removed from the sarcolemma even after its treatment with 0.3% lubrol WX. Epinephrine and NaF activate adenylate cyclase without changing the pH dependence of the enzyme. The alpha-adrenergic antagonist phentolamine has no effect on the adenylate cyclase activation by catecholamines, glucagon and histamine; the beta-adrenergic antagonist alprenolol competitively inhibits the effects of isoproterenol, epinephrine and norepinephrine, having no effect on the enzyme activation by glucagon and histamine. There is no competition between epinephrine, glucagon and histamine for the binding site of the hormone; however, there may occur a competition between the hormone receptors for the binding to the enzyme. A combined action of several hormones on the membranes results in the averaging of their individual activating effects. When the hormones were added one after another, the extent of adenylate cyclase activation corresponded to that induced by the first hormone; the activation was insensitive to the effect of the second hormone added. It is assumed that the outer membrane of myocardium cells contains a adenylate cyclase and three types of receptors, each being capable to interact with the same form of enzyme. The activity of adenylate cyclase is determined by the type of the receptor, to which it is bound and by the amount of the enzyme-receptor complex.